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CIHfc^aj *SMI«Kl*«WW-4«#3ffilB<0# 
fttciEg 5 ti C ©#ffl^,{c^$ ft Stf*^*^®*? 
SUE«5 75£4 09««:«W3tiri»a. 

b£ 9W«*|5l^«:jW« , i'4C4*J"r?*S. SBC^Ma 





[4$mit#©ffiffi] 

ina^ratttB»ag*i5B^4 o %ic*5c 
t fc * -o x But a£f?g©&K£«i¥T 5 c £ £ r s 

«LriB«3*%ri»*c4*««4-rsat*B2«:iB« 
[M#pf4] ttosz&mci,m*m&&5jbm4 o%© 

s. 

■rSIWSi, 8WaaiBK:R««|*EIK-4*tK « 

«t . ffi&s&#<m 3 tifcgft«:s* L/r^mr urn 

flWP-CS^T * t c: £^ <!: T S IRK* 6 TbMMJfcS 8 

[A9M)nNKeiHliT 
[000 1 ] 

•5 Office B8T^fe©r*.5>. 
[0002] 

[&*©«£{}] ¥5g<*£gg©afcifflft. WttflE-ftKflt^^ 

w^m9k<r>mtimm tLtus. iiab, f 9 y x » 50 
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5=- > y y a -te X 4>&jS£!tttt £* *JEfiS-T S C V D (Chemi 
cal Vz^aour Deposition) :7*n 4* X©cfc 5 •?ft,&AJ ! & 
St * S<t*5E»» >»gt>«JRf t£*r& 

£-#¥a§&9 xAfciau C*l6©//X^$eB}KJ; 0 

fflHf br c > £ r >*.=. r ft £©ffig&;tfx cc «fc s-f fcsss 
^^$6W7'n -fe x& tttcw^i & SfflJEfctjgftrc 

T3 c ttfffohxi* s. c© J: 5 «c#ffi % f{c«t 0 y 
a -b x * ©^fctfx tfcFtt'fecD^felHl jg# lit D 6 ft T 

[0003] $fc. i"J->;i/-Aiar^fl:^x^4 
7 9 64-^#jh). c©^rft«, rtspdwatistars 

(Hiqh Efficiency Particle Air)7 -i ^^(JULPA 
(Ultra Low Penetration Air) 7 y * t^-WfaJiXZ; 
W£SZ>>T 5 ^ JU^?:iBgb. <!©*■ s» i'^Kl 

JSiM^Ci^tf "5 £li-5fe©-C$>S„ C©fiE*^ 

u >^or**-^ ^xrt(c^Lrt^©-c 

[0004] 

aatc^ c©ss«, fi^M-^TJU^y^ii©^©^^ 

*s. *3l»Xti©^»cfifc^rSP SK. K 

IB^^KAL. SM©t&^«c«K«$iiri/*5£l,>^ 
FflU (na-^ 3 >) #&£C oT#fc. $ 
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[0 00 5] C*l6=in-3?a>©WH^#BMJjflW¥aE 

«c. ( b ) «a^©^Hm* h mmz^i -f * > * 

l&£TTSI&tf©#£if -ofcfc© (1WIW8 - 1 4 8 5 5 
5fc#>(cBC© «fc 5 ftffitt&tt:*»Hfc* 'J "5 a cd J: 5 a 

^CC»TSC£tt"C#ac^ S/c. 8513 (a) =£gg-?> 
( b ) gmZ-gftX : ^ 'J a >*©^»£*«««*32«* 
tcgfL,t*5< £|}$®{tIg#fl?J&3 ft fflflt-e 

tTfcftWft«ft6>ft<,>. t/*»U Cn(Cj:oT^IIIS 
■CCO^rafifJ&SfJIiSAJ^o/clJ. Jg«[IISg±©f&©S|3#Ct 

©&|g£l&£TSJ:5ft^£}$oft:Mg (^¥4 - 

4533 snamm ) ^ ( d ) «M«*tffc;rcste;tfx& 

£'ri£ai*j£SB3L./cfc© (^ffmm2 5 7 3 2 0 5 
(c) (d) KS4ffl^fctB^(Cfe3n-i? a > 

©#B£**±K*arr3c o -5 moras 

r-¥*#»«©$^Rc>*Gm£tT 5 (CBS L r ?m#V * 
-^ft £'©s«©«^g£»*T6;&£-c£> o . dr y - 
>;b- Art 4> t, < « 1? y - >ju- A«-©ffilH £ BHMi $ 

7r >KJ: 9£)&3ftfcM^T&^*>6ft£?!f#ft£ 

|g3nri,>.5 (#81^9-3 4 7 2 2 6-*) . C©^S 
tt. * ->-n*MBI^--5» ft 3 

nsxgF H Tt?ff^©^x^!B5«:our'y 5 ^ ju 40 

lli?»##ffim«Cfi^ft#6^?f*:? * -^ft £'©»££ 
ttSiMRDf^-r^CiAi-C^S. 0*>U C©*ftr 

©(SS^TOi-r-sc ^di+^rwftTto-ofc,, *»wtt. 
c©«fti&t9(Ccfc9ft3ftfcfc©-c*9. ra-c^ras 
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©nsiiii#*> h < BS&©ffitre(ci*&ft«it&-r&£&c 

[000 7] 

[ira*JBifc-rsfc»©#8] ^#««ft 
<t'©affi*jRtt-r s fitt£m©#Ba&AHi 3 -a- -s#h 

mSiS^gi. £©fiEffc*g{cffiBShC©*H««c£S 

• ^jis«jR«^a©Htrfe^ryi©ffl>tfiss% 57^4 
o%(cM#i-sc£&i#iSfc£or<,»£. c© 

<fc$ftfltJa«:J:«3. *3WJ:S«&<!f©aiR*«*kri> 

<na-y 3 >) ^m>SS*K<b$jWf5l«Jt3ft-COS J 5 
WHH*RI^KJ»i»-r5C4**'C#*. C©<fc 5 ftRS]SI£ 

W«*il»-3fc^tt©7*B»*»^l/. *>o# 
BfW©fflS£ffi*tSlg5 4 0%©gEfflrt«:$lJ®-r 
5. C©J: 5 KSJK£3«TSC £«££*). *B*fSS* 

5%«±{c-rnK-5r$^u7 < ji-txofittzmmzMz 

y 3 >©^*+^»-e# £ £ £ fetca^^tji©^ 
fi* wwr -5 c £ *» witgtc ft s . 

[000 8] ite. SS{Bl*}ai©3S1Bai*««l3-«i-SJ:^ 
tt^r^Wltl^i. 3£grtSIS©-SE©<KT*< 

>«iBBi^js©i?Sd*siii3£^^e>ti5©"c. m&<om 

WS7t>B. lffl5tiME*tTr?"C £©<£ 

©tf 6*«ft < < S«FlBt?2«©«ft3Wf x. ^> J: -5 
CCftS. -Tfttofe. #&flJ©*ffiHJ«flgSgW:. SS^HX 

tt-r 4ara*atc J: 0 mm? zmttt . ms^mconm 
m.zwm $ 4 SHmtiia^a £ . striesfirttcieg 3 

575M4 0%tC*€>C£%#^£Or^i,„ BtriB^tC 
IsjfcttBW* 3 6 (CEIT5 C £ (C «fc o Ti)ie^ra©SK 

♦ffiwaut* 5 7^»m 4 0 %©?ejti u tcxzzmx-r £ C £ 

[000 9] *te. *:|feH§©S«iRifrt^ri«. 
*SP§£. BiJie^tB5©#Hm ; &M?13-t*§@l'§£ > Buffi 
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tB#SK £ 5 75 M 4 0 % C c if £ c 4 £ #® <!: b T t, > S . 
miSMftMtiZti. MoSBB 3 ft fcfgtfc&J „ ^z»{££S 

[00 103 

[^©Stei©^] «T\ mWZg-MLX&BXomiM 

wm&mw-rz. iisw2*#iLt$i 

£&©#*»#*« 1 ^ft££y$-r -c ')72Cb 

mbm&ziiiffLir&mmmit&mmi 3 «:?&*> .ts 

foK8»)3ft, ^4^SC<tCCJ:-5r^fl:3(Drta5tC5E 
mZtlZ. mt3ft$fc(D2M (Ai r)IJ, M&lgSIHC 
ieS 3 ft /ci&4t v y * >> ? A£3&## 1 1 -5 sfeMiW 5 

zitsmmic £ zm;r-Bf$,2 titer z*j\,y < >\,z 6 

K.&K>mmtZtiZ>. irs.A^y ^;u*6-CBfc£3ft3 

ijx&^mt irii. ^-^^^a^ptf^fts 

<C5WiM^HCl. HF. NO. . SO, (ttt 
^ftSJC^ft^tttf;^ Ty*:-T-PT 5 
->tcT)\>U 'JtttfX. NH, * (Cftf?3,ft£«fc5&|Ii--l' 
CI", F " 

&«8ffiJ 5 3 ^ 6 fr(mHLLtcW&*l±, 
ULPA7 -f -iU*8K:J:9l&*3ft£. 
[0 0 1 1] CVmmitZ tltcmm. (Air) «. IRIS 

ia*3ft£&^7 r > 7 &c j: -ce#3rt 5 HiEi3ft 

ru*>. ctiP.rtgpgpfaOiBSB. £m©«fttc*tb 
r> ±i«* 6^*1^5. ->-5*;U7yju^6. ulpa 

7^;U^8, -£z«?#®Jg 1 ©JlffliCfc-j-CI,* 

®{*3rtS|5©^ (Ai r)tt, r> (JW 

(A i r ) «. 36GCULPA7 ^1^8 4 
MLrc»^ (^-fw «£3ft5. ^-1/ 
r. ch^©7 -r;u*£jljli,-C7ft8Ht3ft;fc£M (A 

ir)B, zmfomm. i^&htih. ¥m&m& 1 

jitter (A i r ) tt. jfrZQZi'ftlsX 

[0012] 7r>740. 2 m J /m i n ©jjfEfiT 3 
0 fMtfm, 1 0 U>BIfl»± £ C > 5 Ba^SK=& 3 # ■*> C £ 

tcj: o , »2ooe (D$mmz\ntcpzs®m3 5 * 




(4) ^200 0- 1 74 109 
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«, l#fe*lfc&l»9fc(Cl 0X«Trr<KTU I&3 
fl-r^STS (-♦-ffijg) . i2©i#(i. t§*tMK 
(%) SrftftL. tftNt*. gjBEHHf (m i n) £3lfc>L< 
TTOS. C*i{cS*lx7T>74^ttd^t»lg^- <-■ 
-Ifttt) Kit 5 O^SHrtSSttri 5 9<SK3Et?L 

10 <«5ciW5, $fc. «Mr4tt*BW©S*5 
0gW5i, S«Lfcffl*mff«i. ,^j2 5%-e*o 
fc. C©«t ^ Kie*8S«©fi*ll3STS C <t -CF«3SI5©®S 

ft, ja-^iiim^a^ffi^^^WKjt^f-c # ^ 1 1 b k 

g*^#6ft-5»„ 

[0013] ^CtC. @3?r#ML'rm2©^MFiJ ; SrlttBJ 

yr2tri«MftiiK*fltes-j-*tt*3rt 

KttWOfil 3(c?9^cJ;otCJR,^3ft. M4*T5Ci 

k J; -o r^ft3 oC9»(c«n 3 ft 4. m# 3 mmatn. 
mzfttcmm <n, ) j&*«A3ftrt»4. fiA;?ftfc& 

iSSftfc^ ( Ni ) ». g^3©T75rtcg3g$ft. W 

6.»^Ofc|ft(4-?». ULPA7^jU*8{C«fcf3l^*3 
ftS„ CflMIWWtSftfclSIISBR (N, ) HE. H3?^»g 

3ft57 7>7(CJ:-Drgtt3l^*®I§3tia„ 7r> 
7©±(ct-^3*;U'7 -Y;u^6/!>siEg3ftTC^„ cn 
6rtsi5Si5„ n n©fia!a(*. ?e«si^ (n, ) ©*tv{c*tL 

40 r. ±^?>-5r 3 ^ JU£6. ULPA^^JUf 

[0014] S 3 fC^T J: "5 ^tB*tSJg*s 5-4 

0 %<D¥tm b tcg$,-pffi&MZ ?r«AT 5 C t K J: 0 tB 

©7k#£il£5g. 8Wi3l±*C4«:«tr)ffl«fflflE*IMai-r 
5)Q:4*©f5I6*>©^rffi-Cgf*F«9©tBMSS« 5-40% 
{C$l|fflJ-r^C<!:*i-Ct.5 0 £/c. ^ 5 ^7 ^ 6 (C 

50 tJK5rfflt>fci3. S6(C»^*>ftHf*T4yfc«>tCWI: 
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6*©jerj£-rwaw. • »^ 

[0015] H4*#IRLr»3©«*W*BiW. 

*l 3fc»5J:5K:iraft3ft, §4£TSC£*cJ:^t 
«*3©rtffifc«BH3ftS. ff*3rtSK)ffi« (A i 
r) tt. ■fkKWcEBStufh. mt*?#*is 

so* Anas 9 o±77 *ci£jg l r Eg s 

Sfb13®«C J: *«S&rJB«3 nfc^r 5 a A>* 6 

4JU*6^6ft£L'fcflRtt?t£t ULPA^^;U^8CC 
<«l&S3ftSo C©if»Wb3ftfcafl& (Air) tt, 

J: 0 8Btt3 ftS ^ 7 > 7 cc J: -> r M# 3 fg^n 
So 7r>7<D±#tt:feSr *X)\,y4 Jl/£6#EB3ft 

3SEB3ftT:teO, ^01/^1 K 1 OOHHKlcfcoriK* 
SPSOKiBtt* ^©SfcftCCfcfOr, ±ptfrb&mil5 

>fU Eft3^tB^Sg^^MS(D±RS*Mx^ 

o*nwr«i»3rt«jnBr*. c<DJ:5tt:* 

ffiS4 S C <!: t» J: < ?:f?ffl 
xl#W»3M»*3ft, fio^rf^jg^ffl^^r^Kj^ 

*t }$r£ s <t t fc«caa*»wraec*wc# s**gf£S 
«te £CDS«MUmB#f» 6 ft s o 
[0017] H7*#»8l/r»4C0Sli6««:BiW 




(5) #gi§2 0 0 0 - 1 74 1 0 9 
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•;r2cr<!:J|5filft^*^^*«#3rtCCttW0«l 3 
K»3J:5«:JKIft3ft. l44nciWoTH$3 
©rtSWcflfBBSftS. H(*3rt»OSai (Air)lt 
ffi#JgaB<DfflJgffi$«cffiH 3 ft fc*{ t v A££ 

sft. s«*stt?§&^ ±mj*> • 

& ^^^>»SrWTSft^l3«(CJ:S^'CJfM§ft 
/c^r 5 #;b:7 * 6 KJ: 9»iWfc3hS. ftJIWWS 

*;t/*8KJ:0ISfcfc3ftS. c©W»ft3ftfc£» (A 
i r) tt, ^^g(cgX0^?>ft/ca^ : ffl'S® (HS* 
LttlO KJ:Q8ffl&3ft*:7y >7Kcfc->Tff#3l*3«: 
fi^SftSo 7r>7(2 v -Jr5^;i/7 -f^^6©iIT«: 
cfttcj£&i/TBBH3ft-c<,>s 0 cft^rtgpgp D a pCDseg 

[0018] S/c v 7 7>7£0. 2m J /mi nOifi 
20 ftr3 0«HUfttt. 1 0IWB#±iir»5IHI«nR*Sit 
SC±ltJ:9> «200g©R*)tll4An&W8aft3 
5 0 9 h^OS»3M8|kD«BA«ffi|34&& % M4 
*H»teiffa«c»5 0%r*ofcfflS*fflfitt, l»t>8 

So CftfC^L7r>7*f^tt3'B'3tcl»i«^(Ctt5 0»" 

jh»j: o HAr **»<Mew*d>t* < r sr s c t #t>* 

So {^«tt«WJ<0«*5 0g*c-r*i % 
(DM^il3S-r S C irrtffl0>aaS:W8Pr 4 C <b 

jua if ftfflc > sc<bccj:o aft*i^©ttfc*ij&-r 
SCife-c^So KJb. rt§(5rigffl3fts^5^;u^^ 

Wftiatf*X«^|«|#|^3ft % *o»»»tt»H 
»*«*W6C»K*'C* iCfflS(DWJffll*Sa*fl«KC 
ff 9 C 4 7&ir * S»«45lW«a^f# 6 ft S o 
40 [0019] eLbjfi*<fc <fc 5 (C , gi*CC@5g 3 ft /c^* 5 

X, HF, NH, % HC1. SO, #X3?*Bfc 

STSo 3 6fc, a«*©^*^*»0(l*ftteffi 

»fcl/<te&tt#Xtt, *OHEPA7^l/irXttUL 

PA7^iUjrfiCj:0ttWI»£3ft&. ULPA7^;b 
^mtHEPA7^^*fflt^Cim^ tr 
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#ii7/cfnL//c^cc&or^r. m©&K 
[0 02 0] rStt^7^;b^octtiz;i/d-X^. r^U 

9. C©7 ^MJftEte^T^yft^©?^^ 

tt-^t, ^©tt<££i(i*3T£/£:iW£tt, igg&Efie© 

[002 1] HEPA^JVatt. 3£*gSlSr«£S0 . 
3 ai m©taHRc*f 0 T 9 9 . 97 %«±©&^ 
Hox77^Wr*5. ULPA^-^jU^ti, HE 

snfcfe©r*o. ssiso. 1 Mm©te-?{c*fbr9 

(PTFE) *»tf»C»!§-i-.SC<S:*>rS4. ttc. H 
(PBT) 

[0 02 2] #«C. 05. M6SO!8 5#Iir$:^ 

<<\ tB*f*8® (RH) *4 2°/otcg)#L'fc#yynk-u 
>K©WB! $ ti fc¥*ra«iRMitt. ( b ) tf'J 7'a 

f u s titcmmcm.{fr? v% ^ *> a 

tTS^M?:l5l*tf SCiK<J:i)ffl5tSa (RH) * 
1 7 X(CiM0 L fc¥ig#g«J|5Ua£B. ( c ) JfttHftS 

F) (CJ:QlItt^H^;fe&ffM&;Ro c Nt • 
fcfiiMU tBStSS (RH) £4 2 b-M^igf* 
^flSCHl&H'&fli&U C*l6£:fcffc95© (d) g#f*3 
-Jr 5 *; JU 7 (CF) <t£|5]B$ft^ 
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tltf&g (RH) 42 7%tc^Ufc^fl:*«iRiWtt 

g©4a!a-€-n-en(cT^5-^A©o. 3m©7-/ 
>/x-;-^ea«^-^->^(Kbfc6 -y > *g ( 6 ' 

<t>) OJ/'Jai")!^ (Wf) €r9 6^R3«Wl//c*§ 

m 5 <c^-r«FttBn*. mm# 3o-s; a >i6^ («/ 

6' *Wf) . ttMtf-hSe (a) (d) zmfrLX 
3D-^3>ppffitC(JKLA ((£,&£) tmXft 

SBB><*->IW»R*&/Bi>fc. c©*S*«fc9. 6-f 

„ SfcDS&Mf* (a) T?0*>6}jffl. S&©**IWffllLfc 
ig£ (b) T&^}?<B©:3n-i?3>##&£Lfc. £ 

fc. Wk<ov$. t>)\,7 a frtKDMckzyjW; (c) r*> 

*>©©, A£flftH«;4 0 Offline 
tt < (d) ©*§-£) 3n-y 3 >©^jS;^(c$IJffllT 
[0023] 8 ^>?9x~^©:8ttirc#> 

o ( a ) t < te&wft^a>m.m%*uw-r*im*m 
e u >®!©s^ sn/t*«#s«iRim^g v ( b ) -k y 

(N, ) «rH«-S-iC4K:J:0tB«aUS[ (RH) 4 1 0 
KtcMSl t fc¥#ft»fi?JW!$tg. ( c ) »ftttr£tts£ 

imiftfltBtTftofc^ 5 ^ (CF) 

*U fBStSa (RH) ^4 2%«C«JfL/c*iif*S« 
o iRW^g. (d) gWiiCSgMSiJi -dr 5 

-^^5? (cf) i^risj^tc^. mm^m-fo^mm. 

Kt-W^^^acfifK^iBUWO. ffl^Sa <RH) ?rl 
2%(CffiHJ0fc¥«»S«JR^g (3U^) ^^-r. 
S8-CBCtl6©4®^^-entCT^5-'7A©0. 
3 m m©7 >/*^-*i3Bl^ f ->5:^Ufc8 
(8" </>) ©^Ua^i-M (Wf ) 5:96B$ 

jjkt. Jm8<D^^t,C. *5m-Cl£ ((d) ©*§£) fS^ 
SSI 2%JCfe(,;>r=ip-i;3 >©#64^r^CC$IJ®-C 

[0024] i6(C3OT©f7 9 tt (,#J0. 5SM 

r i L/cK(c^sc,fcs.^^tM©^ita^ 
asiw^^^-r. 0©«Eitu. @«5KitJS/?(n 

m) . tftMtt. ts*tfiig (%) *atoi,rc»*. fiSSL 

*. CttJ;<)tB#tigg£4 0%«Ttc*iJ^IT'5)C<!:{Cj; 
0. ='a-y 3 >©^^ r J(p$i|-rs < i : ^iB${c > S.^^t 
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rtOfflK*fflTF3*Sl^lBtrcjp43«WS«,>35r*sj:t». 
<fc 9 «ett^ft a a - v> 3 > i>mm t & x < £ t Wo 

< £5) . 2 0 43f£«:^^|fiitt*B8£t- 

2 o%diasr*^. 

[0026] 

CHI] 



C7) #192 0 0 0- 1 74 1 0 9 
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[0 1 ] 0 1 ©^W©3Ugi*S«*^g©«l.nS»i® 
0. 

[03] m2©^J6f||©^ji^SSiD{Jfl«S:©8!llS§rrffl 
io a 

[04] &3®^m^ti&£iRM^®«BB^ 
0. 

[05] ¥mwmwmmmfou<D^m>mt< l cw*>zi 
[06] ^mi^mmimmmmfHmcisi-t^m^mmm 

[07] 4 <Dmmm^mi$munmms(Dmswm 
0. 

[08] *^fl^«iR»^artg|5<D^f!f©^bK:f^-5 3 
20 O-y a >|6i»©»b%ttW-rs«Flffl. 

1 • • (9*-^) , 2 • • • 

r. 3 • • • m». 4 • ■ • w, 5 • • • nm 

8>J. 6 • • • ^5*^7^^^, 7, 1 4 • • • y 
r>(8^77», 8 - • •ULPA7vW, 
9 • • • j&U&g. 10. 1 1 • • • /N-juy. 1 

2 • • -Sg-fe>-tf\ 13 • • -i±W*)ffi. 
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